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IN THE UNITED STATES DISTRICT COURT : 

FOR THE NORTHERN DISTRICT OF ILLINOIS ’ 
EASTERN DIVISION 

GLAXO GROUP LTD. and 
GLAXO WELLCOME INC., 

Plaintiffs, 
1 $GISTKATE JUDGE LEVIN 
1 * 

COMPLAINT 

Plaintiffs Glaxo Group Ltd. and Glaxo Wellcome Inc. for their Complaint against 

defendant Apotex Inc. aver and allege as follows: 
.^‘ 

JURISDICTION AND PARTIES 

1. This is a civil action for patent infringement arising under the patent laws of the 

United States, Title 35 U.S.& and the Federal Declaratory Judgment Act, 28 U.S.C. $5 2201 and 

2202; 

2. Jurisdiction and venue are proper in this Judicial District pursuant to 28 U.S.C. 

$9 1331, 1339(a) and 1391, and Rule 4, Fed.R.Civ.P. 

3. Plaintiff Glaxo Group Ltd. is a British corporation having a principal place of 

business in Greenford, United Kingdom. 
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4. Plaintiff Glaxo Wellcome Inc. is a North Carolina corporation having a principal 

place of business at Research Triangle Park, North Carolina. Plaintiffs Glaxo Wellcome Inc. and 

Glaxo Group Ltd. are collectively referred to herein as “Glaxo Wellcome.” 

5. Defendant Apotex Inc. (“Apotex”) is a foreign entity. Apotex sells products in 

Illinois and throughout the United States. 

FIRST CAUiE OF ACTION FOR DECLARATORY 
JUDGMENT AND FOR AN INJUNCTION PURSUANT TO 35 U.S.C. 6 283 

6. On December 31, 1985, United States Letters Patent No. 4,562,181 entitled 

“Amorphous Form of Cefuroxime Ester” was duly and legally issued (the “’ 18 1 patent”) and 

covers amorphous cefuroxime axetil. Since its issuance, Glaxo Group Ltd. has been the assignee 

and the owner of this Letters Patent. A copy of the ’ 181 patent is attached hereto as Exhibit A. 

7. Glaxo Wellcome Inc. is the holder of an approved new drug application (“NDA”) 

for cefuroxime axetil tablets and their use covered by said patent. 

8. Upon information and belief, Apotex has filed or has caused to be filed an ’ I 

Abbreviated New Drug Application seeking to market prior to the expiration of the ’ 18 1 patent a 

cefiu-oxime axetil product which is covered by the ’ 181 patent. 

9. Glaxo Wellcome gave Apotex actual notice of the ’ 18 1 patent and other Glaxo 

Wellcome patents covering cefuroxime axetil. Glaxo Wellcome sought information from 

Apotex, including the process for the synthesis of the active ingredient and sample quantities of 

the active ingredient to be used in the Apotex pharmaceutical preparation, that would assist 

Glaxo Wellcome in confirming whether the product is within the lawful scope of the ’ 181 patent. 

Apotex has not provided any such information or samples. 
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10. In the absence of complete information’as to Apotex’s process for the synthesis of 

the active ingredient and the sample quantities of the active ingredient, Glaxo Wellcome resorts 

to the judicial process and the aid of discovery to obtain under appropriate judicial safeguards 

such information required to confirm its belief and to present to the Court evidence that the 

defendants infringe one or more claims of the ’ 18 1 patent. 

11. The manufacture and sale by Apotex of cefuroxime axetil tablets during the term 

of the ’ 181 patent will constitute patent infringement under 35 U.S.C. $271(a). 

12. There is a substantial and continuing justifiable controversy between plaintiff and 

defendant Apotex as to the infringement of the ’ 181 patent. Defendant’s actions have created a 

reasonable apprehension in plaintiffs of imminent harm and loss resulting from the threatened 

actions of defendants. Defendant’s violation of plaintiffs’ exclusive rights under the ‘181 patent 

prior to expiration of this patent will cause plaintiffs great and irreparable injury. 

SECOND CAUSE OF ACTION FOR PATENT INFRINGEMENT 

13. Glaxo Wellcome repeats and realleges the allegations in paragraphs 7 through 12 

of this Complaint. 

14. Defendant has infringed. the claims of the ’ 181 patent covering cefuroxime axetil 

under 35 U.S.C. 3 271(e)(2), and such infringement will continue unless enjoined by this Court. 

WHEREFORE, plaintiffs pray for judgment: 

1. Finding that defendant Apotex Inc. has infringed United States Patent No. 

4,562,181; 
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2. Declaring and adjudging that defendant Apotex Inc. will infringe United States 

Letters Patent No. 4,562,18 1 by its threatened acts of manufacture, importation and sale of 

products covered by said patent prior to expiration of said patent; 

3. Ordering that the effective date of any approval of defendant Apotex’s application 

for c&n-oxime axetil tablets and their use be not earlier than the expiration date of United States 

Patent No. 4,562,18 1; 

4. Awarding plaintiffs preliminary and final injunctions enjoining defendant and its 

officers, agents, servants, employees and privies Tom continued infringement of United States 

Patent No. 4,562,18 1; 

5. Awarding plaintiffs their damages; and 

6. Awarding plaintiffs their reasonable attorneys’ fees, interest, and costs of this 

action, and such other and further relief as this Court may deem just and proper. 

Dated: September 20,200O 
~?j--.-& h\ . 

Dean S. Rauchwerger, Esq. 
James F. Smith, Esq. 
CLAUSEN MILLER P.C. 
10 S. LaSalle Street 
Chicago, IL 60603 
(312) 855-1010 
(3 12) 606-7777 (facsimile) 

Of Counsel: 
Stephen B. Judlowe, Esq. 
Dennis J. Mondolino, Esq. 
Janet B. Linn, Esq. 
Jason A. Lief, Esq. 

‘HOPGOOD, CALIMAFDE, JUDLOWE & MONDOLINO, L.L.P. 
60 East 42”d Street 
New York,, NY 10165 
(212) 551-5000 
(2 12) 949-2795 (facsimile) 
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There is descriibed a product which is a highly pure 
substantially amoIphous folm of c.&lmxime a?cetu 
(Fxfbro8ime l-acctox ycthyl ester) which is stable# 
whichh88in~absorptionvi8thegasabiatestina 
tract and h&s a cornqondimgly high level of bioavaila- 
hilityonodorreall * - -- tion 

h&thOdS Of Qnprring the product are also described 
Which hlVOlVCZ the recovefy Oftb product fl-OIO 8 EdU- 

tionthereof.Apr&knxxlmethod 

itationor~ 
Also disclosed are pharmaceuGcal cornpoSitions con- 
taining the prodiuct and methods for itsuse in medidne 



U
.S. 

Patent 
D

~c, 31,1985 



, 
U

.S. 
Patent 

D
ec. 3l,lBSS 

Sheet2of2 
4,562,181 

I / 

f 

P Y
 



1 
4,562,181 

AMORPHOUS FORM OF cEFuRoxIMEEsTER 

This invention relates to s novel. amorphous form of 
the 1-acetoxyethyl ester of cefuroxime(cefuroxime ax- 
etil), to a process for the preparation thereof, to a com- 
position conmining it and to its use in medicine. 

The compound (-7R)-m oyloxymethyl-l- 
~(2)-2-<fur-2-y~)-2-methoxyiminoacetamido~b-3-ea- 
4-carboxylic ac-id has the approved name “cefuroximti’. 
This compound is a valuable antibiotic characterised by 
high broad spectrum activity against gram-positive and 
graor-negative microore this property being 
a&ancedbythevcryhighstabilityofthecompcmndto 
&lactamases produaxl by a range of gram-poritive and 
lg=-wPti= lm -gaorganisms1tiswelltieratedin 

-- bodyanciisusedwide!iyasanan~ 
inclinicalpractke.Cefuroximeanditss&sarcprinci- 
pdly of value 8s injectable antiiitics sbxx they iuc 
poorly absorbed from the gastro-in&stir& tract and are 
therefore present in scra and urine only in low concen- 
trations after oral administration- There has accordiug;iy 
been a need for a form of afuroxime which is aspable 
of being absorbed fkom the gastro+stinal tract follow- 
ing oral admin. 

5 

10 

15 

L 

fn view of past cxpuieuce iu the cephalosporiu field, 
we first prepared ccfumxime axetil for commercial 
evaluation in Substantially pure, crystalline form- We 
have however surprisingly found that substantiaLly 
pure, crystalline cefuroxime axelil does not have the 
best balance of properties for commercial use and that, 
cuntraly to previous eqerkce iu the ccphalosporirl 
field, cefuroxime axetil is advantageously used in a 
highly pure. substantially amorphous form. We have 
thus estabSishal that highly pure cefuroxime axetil 
what in substantially amorphous form has higher bi- 
osvaiiity npon oral administration than when in 
crysdlinc form and that moreover the arnarphousfarm 
0fcXkoXimearetilhasadequatechemicastability 
upon stnrage This is despite the known tendency for 
amorphous mataifals to have idkrior d - 1 stability 
to crystaUme metuinis sad also the kuown tendency for 
highly pure amorphous mate&l8 to CrystaUk. Thus, 
unlike previous ccphalosporin compounds which have 

WC have found that appropriate esterifkaticm of the 
carboxyl pup of cefunorime improves the effkctive? 
nesqnoraledministrasion,Thepresenoeofsuchan 
approPri&e cskr@kg group re+ts in +@icant ab- 
sorption of the compound from the gastro-intestinal 
trac& whereltpou tbeesterxying group is hydrolysed by 
enzymesP resent in, for exatnplc SUUtUSSUdbOd~tiSSUCS 
to yield the sntiiMy act+& parent add To be 
efkctive upon oral ~tiutt the ester must be 
stable enough to reach the site of abs0rPtion without 

simt degtadfhon, must be suffkkntly absorbed 
upou reaching the appropriate sit& an+must be E&i- 
cieutiy susceptible to hydrolysis by systemic ‘estetases 

” been developed for commazkIisetion, cefixvtie ax- 
etil is luivantageously prepred and used ia highly pure 
amorphons form rather then in cqMaume form. 

Aukding to one aspect of the present invent 
2z thereisprovidedcefu mxime#Wtilinltighl~pure.Stlb- 

stantiany amorphous form. 
Thecxhmxheaxeriliu~withtheiuvm- 

tion preferably contains less than 5% mass/m8ss(m/m), 
advantageously kss than 3% m/m of impurities: It is to 

3. be~tbatrefermce5hereinto=im~~ 
to be understood as uot including residual solvents re- 
mainingfromtheprocess usaiinthepnparationofthe 
cefhroxime axetil of the invention. Any residual nolvent 
present will desksly only be present in less than 6% 

J5 m/m and most prekably less than 2% m/m. 
Typical impurities which may he present are the 

A2Gsomeqofcefnroximeaxeti.landtbecotzsponding 
Eisomers of cefrrroxime a%etiL 

Thecefuroximeaxetilesteriuaccordancewiththe 
for, the, parent acid to be hited within a s$ort time of 4. inventkm is preferably -tiaIlyfreebcrystallh;le 
the ester being ahsorbed- British patent specification UlateliaL 
No. 1571683 (U.S. Pat No. 4,267,320) disc$ses and cefuroxime axetil po!ssesaI~~c5rbon 
c2lahsaaurnbaofestersofcefuroxl -meashaviugprop- atom at the l-position of the l-aoetoxyethyl group and 
erties rendering them of signiticant potential value as canthe&iiexistinthefoqmofRaudSkomersand 
oralliy at+ - . - bk antibiotics &< mixtures thereof. The amorphous CefkoIcime axetil 

Itisimportantt.hatcephakispoIiu compoundsfororal 
administration should be in a forni which provides high 
bioavailability whereby absorption of th~~antiiotk into 
the blood streami - - iendtheamoutuofthe 
antibioticranzahriqginthegstro&te8$naltractisminii 
miad +ny +dbitic v&ich ‘is uot abso+ecl will be 

-- 

therapeu~y ine&ctive aud also, by remaining in the 
gastro-in+ tracr, may canse side&ctsOtkr 
i%ctorS Gn, addition to bioav8ilability are +io of impor- 
tance ,i+tcling in particular the need FOF’tbe cephalo- 
sporin ~mpoundlto be in a substau~y pure form 
whi& ,+ stable upan stoqage~ In general rt has l&herto 
been foupd+tt azptplosporin -PO* iu WY 

clysdbe form provide the best ,JmkaIke of prop- 
$ik, q&h mat+ having go& statQity upon storage 
as well I~ high bioav&abili~ upon adminkration. 

acmdug to the inv&h is prefexabiy in the 
~~ofamixture*fitsR8ndSifJ0meX&auch*mLmse 
llaviuga‘sub$tantial[lyimproved~ubilityasampared 
with sntorphous R kcxucr or aatorphous S isom& 

~0 alcme-Il’hemolemtioofR iSOUXXtC4SiSCMIW~~fOr 
aamplebewithinthetan~of3tZto~vvithratiolsof 
l-1:1 to O-9:1, p2xtkukly about 1:l. being preferred- 

The cefiuoxime .axem of the invmtion desirably has 
anE~cxn~%atits~inmethanoi,when~for 

55 any solvent’content, of from about 395 to 415. In addi- 
tion,thecefurorimeaxetiloftheinveutionkavinganR 
to S isomer ratio of,kknn O.Q:l ‘to l-1:1. parknkiy of 
~utl:ld~~yhasania~v~Iuebn~~offrom 
about +35’ to f41’, again when c0rrwtd fix any 

60 solvent ckmten~ FIGS. 1 and B of the accompanying 
dmvings~respe+&y~~audn.~spectra 

Of theesters d&Min B&is&Patent Speciscation for spcXim&s of highly pure. substantially amorphous 
No., .1571!683. we have f&u& c&ur+m&axktCto be of cefuroxime axetil ~ip~accorclsnce With the hWmTiop. 
parti* iuterest.. The &xxx&s for *e preparation of Afhsabs4?rptionoefuroxime,aretiliscoILvmtcclinto 
the .&bli~ ester exemplified in British Pktent Spec@ca- ds the parent antibkia acid c&m?xitpe which is kb~~ ta 

don No. 1571683 prod+ the ‘inate+ &her in rela- exhibit high antibacterial ,,activity &ainst a broki range 
tively impure amorphous form or in the form of purer 
crystaliine material. 

of gram-positive and gAm+egative organisms. Cefu- 
roxime ax&l is thus useful in the oral or rectal irkuent 
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of a &uiety of dis;eases 
;I 

or iukctions caused by path* 
genie bacteria. 

The cefuroxime axetil according to the invention is 
conveniently prepared by a process which constitutes a 
fuither feature of the presen t invention and which corn- 5 
prises rtcDv&g cefaroxime axetil ihm a solatioa 
thereof under conditions whereby a highly pure, sub 
scantially amorphous product is obtained. 

Techniques which may be employed to recover sub- 
stantially amorphous cefuroxime axetil fionn the sohi- IO 
don thereof include those wherein solvent is removd 
from the soiution, preferably rapidly, and the product 
deposited and those wherein the pmduct is preciPitat& 
frosn solution. Methods involviug the use of these pro- 
ceclure~ which have beeu found satisfitcOory include 15 
spray dryhap, roller drying, solvent precipitation and 
fi===cirVink 

Solvents for c&i - axailWiUbl3CllOSalaCCOfd- 

4 
The use of rapid evaporation techniques, in Particular 

the use of spray drying also leads particularly readily to 
the f ormation, under apprcpriatc conditions, of prod- 
ucts having a coru&ent range of Particle sizes. The 
product from spray drying has the form of hollow mi- 
crospheres which can conveniently be compoanded 
into pharmaceutical cornPositions 

When employing roller drying, suitable solvents for 
dissolving the cefuroxime axetil Prior to drying include 
ketones, eg. acetone; alcohols, e.g. methanol or e&a- 
not, if desired in the form of methylated @its (e.g. 
IMS); acetoaitxue; tetrahy~ clioxzt& esters. e.g. 
methyl or ethyl alxtabg cldormated solvents eg. dl- 
chlommethsne or chloroform and mkures thereon if 
desired with other solvents. eg. water; where this gives 
a homogeneoas phase. 

In cartying out the above spray- or mller4rying 
technicpa, it is highly d&k that the boiling point of 

kg to the techdpe and conditioas td be employed. the soivmt emphyed will lie helow the coqpktion 
Suitable salvents fordis0hingCefimOXiUwnxeriItOM pointofthcproductOftheinva~~und~thcc0ndi- 
form solutious from which recovery is enabled include dons ugch In general, the boiling point of tk solvent 
organic solvents, for example hetones w acetonc; will preferably be below 80’ C unless redpcCa ~resaure 
alcohols. ce methanol or ethanol. if desired in the form is mdo~ed thereby allowituc the use of higher boilinn 
of methyla&d spirits (e-g- IMS);. acetonitrik tetrahy- 
clmfiman; dioxau; esters, e.g. methyl or ethyl m 25 
chlorinated solvents e.g. dicblor omethane or chloro- 
form; andmixmresthereof.ifdesi~withothersol- 
vents, e.g. water, where this gives a homogeneous 
Pl== 

The concentration of cxfkroxhne axetil in the solvent 30 
is with advantage as high as possiic wmmemmate 
with a substantially amorphous product being obtained. 
preferred concen~ being greater than 1% m/m. 
Preferably greater than 10% m/m. The maximum con- 
‘centration of the cefmoxime axetil in the solvent will 35 
depend upon the solvent used and in general will be less 
than 30% m/m. For example, the CoIK‘RDtrBtioD of cefu- 

‘.. -roJcime a%ctil in ace&me will amveidedy Iie within the 

SOh&t&- 

when eulployiIlg solvmt pr-e+tltaoion. suitable sol- 
vents fkom which the cefurodme aitetil may be precipi- 
tated~~~~~~g.~~~aloohols,~g.metha- 
no1 or ethanol, lf desired in the form of methylated 
spirits (e-g. IIVIS); acetonitril~ tetdl*m dioxa& 
estas. e.g. metbyl or ethyl acetate chkmakd s0kz.tats 
eg. dichlo romethme or chloroform; and mixturs 
thereon ifdesired with other soivents, e.g. water, what 
this gives a homogeneous phase Precipitation may be 
effected by the addition of appropriate quantkies of a 
nonsolvent for the cefmoxime ‘asetil- Suitable non-sol- 
vents inchkde water, alkanes and mixtmes Of m 

e.g. hexane or mediam boifing range petd (tg. $W-60' 

CJ, ethers, GS. isotxopyl ether, or momaric hydroar- 
range 10 to 20% m/m The solvents may if desired be b&s e+ benzene & t&me. The solvent and non-~ol- 
heated as an aid to solubihty and removal of solvent 40 vent should be compaiile Le. they shcmlcl be at least 
__ In general, we have found that the cefuroxime axetil partially misciile and preferably fully miscible. Typical 

has sufkicieut heat stability to withstand spray drying combmatious of solvent and non-solveut are di- 
and accordingly spray drying is a preferred method of chlorumethane/iipropyl ether, ethyl acetab9Petrol 
effecting recovery. Spray drying systems can be oper- and acetone/water. The solid should he removed from 
ated in known mama& to obrain&~amorphous product 45 solation as quickly as possible and dried as quickly as 
essentiallvfkeefi-omcrvstalline .~‘laudfkee&om possible to avoid formation of any myst&ue mate&L 
particalaie qxatamina&. Closed cycle spray drying &anaidtorapidrecoverya CXUGX~C~drIU8yk 
systems in which the drying medium is recycled are bubbled though the solution. 
Particularly safe and economic for use in obtaining the 
product of the Present inveution. 

The techai@e of solvent pw yy nscfully 
wbeappliedtothermctionmixturermukkmgathxm 

When employing spray drying,, suitable solvents for estarification reaction in which the mfnro%ime axetil 
dissolving cefuroxime axetil prior to spray drying in- has been formed in order to obtain amorPhous cefurox- 
chide organic solvent& for example ketoites c-g. aa- imeaxetildirectly.Thismaybeachkvedbytheaddi- 
toot; alcohols, eg. ,methanol ,or ethanol, ifdesited in the tioa of a solvent e.g. an ester such as ethyl acetate to the 
form of methyIated spirits (eg. IMSh acetoui~, tetra- 55 reaction mixture follovxcl by the appropriate non-sol- 
hydrofurm e&em, eg methyl or ethyl acetate; chlori- VenL e.g. petmL 
nated solvents e.s dichiorometh+e or chlorof~ aud 
mixtures thereof, if ‘desired with other solvent e.g. 

whm enlplpyiag frcacdryingt suitable solvents for 
dilving the:,cefuroxime axetkl prior to dryhtg include 

waer, where this ,@cs a homogeneous phase. dicxan and. t-butanoL ‘The temPerature at which the 
Thedryinggascanbeairbutthisisund~ewith 60 recosxsywi~~cff&tedwiU~uponthcfreezing 

flammable solvents, inert gases such as nitrogen. argon 
andck-bondioxidebeingpreferkdinthiscase-Thegas 

point oftk solvent employed e.g. wtth,diosan recovery 
willbeeffectedatatuuperatureofaboutl2’C 

ialer tempera.ture to the spray cbym Wax be chosen Ih order to obtain cefitro&me~axetil ester in highly 
according to the +cdvent us+ but may for example be pureformbytheabovetechni;quesitis~to 
in the range 50”-l&J’, C. pref&ly’60’-125’ C The gas 65 employ a starting material of suitable, purityGc at 
outlet temPemture is similarly dependent on the solvent 
but mriy for example be in the ranire 45”-1fXlO’ C, prefer- 

leastaspureasthefinalproduct.SuchasUutingmate- 
rid niay be obtained by any ccnvenicut method, e-g by 

ably 50”~80” C. crystallisatiolt. 
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The solution from which the cetiuokinie akkil U Kit a further aspect therefore the invention provides a 
recuv~r& preferably contains a mixture of both R- and Pharmaceutical composition comprising cefttrox/me 
S-&mea-s, whereby the product is obtained as amixture axetii in highly pure. substaodahy asn~r&~us form, in 
of R- and S-isomers In general, the R/s isomer ratio of admixture with ooe or more phartnac euticai carrkrs 
the product in aohttiou is exactly reflected in the f4 5 and/or excipktts such compoaitiona are preferably 
product obtained eg by spray drying and this ratio for adapted for abmrptiop via the gaaWointeatinal tract, cg; 
the tinal prodnct can accordingly be contmlkd if de- for oral administration. In a preferred embodiment, 
sired by adjustmen t of the R/S isomer ratio in the aolu- sncb comPo&iona will desirably include the cefuroxlme 
tioh eater form of the invention essentially free from crystal- 

Rasiuat solvmt may be preaefl t iu the fina product 10 hire m&aid. 

in varying amounts immediately after evaporation or In a yet further aspect of the invention, we Provide a 
precipitatkm. This can if m be removed by kr- method of combatting bacterial infections of the buman 
ther treatment, eg. by drying under vacuum. oranimnrbodywhichoomprisea~ . gtothe 

Theafuroximeaxetilesteraceordingtotheinven- midbodyoraUyorrect4lyan&bctiveamotmtofa 
ticml -y be folmukal for’oral Cmc=dh% bo=au or 15 highly pun. aubatantially amorphotta form of cefbrox- 
rectalad --- tion. itne axetn. 

CompositioTIs for $ml tuhi&aatioLI ate p&erred 
wherebythee&ancedabsorptioPOftheesterviathe 

The fonowiag non-limiting Examples illustrate the 

gastrGntestinal tract’can be UtiIited Such pharmacW- 
inventian. En au these Ekampk% the ceftuoxime l3ytil 
St&iItgUltStkdS~W~inhighi~pun~ 

tical COtUpOShi~ t.UW take the fOmt Of, fOr aCampie, 20 form. Such starting materials may far example be ob- 
tabkts or capsules prepared by conventional nteans 
with pmtkahy acceptable excipiema such as 

tainedbypro=ssea asdeacriiinBritiahPatNo. 
IS71683, or may al- y~pieparedby~crys- 

binding agents e.g pregelatinised tltaize starch, poiyvr amztilfi-oman 
nys-pyrrotidone or bydroxypropyknethykelhdoae; 

tdlisation of highly pUre cefuroxime 
organic soIver& for example an eater tmch as ethyl ,ac+ 

fin~e.g.starcfilaalacrossrm ‘cro-c*i ceUulose or 25 ak b d mixturewithanethersuch+csisopropytethcr 
calciuma phosphates; h~bricants e.g. magnesium atearate, 
hydrogenated vegetable oils tak, silica, polyethyleneg- 

oranaromaGchydroc&xmsuchastiuene;oraqueous 

lycok disiategrao* eg. potato starch or sodium starch 
alcohol. silch udsind- Knethybti fpirit- The qfs- 

glycola~, or wetting agents eg. sodium SaUryl Stdphak 
tallisation may conveniently be carried out at from 10’ 
to 30‘ c 

~aids~g.~~dio~demayalsobeuwdifde-30 
sired. The tnblets may he coated by methods well 

The hiiy pure sodluul wfbroxime which may be 

knownintheart 
The preparation of q compositkm suitable for forming 

into tablets capsules or granule5 may also be achieved 
by spray-drying or roller dryiug a suspensi- of P- 35 
amorphouscefuroxime axetil with theercipients appro- ventatatemperatttreoffkom--25’Cto +lO’C. . 
priate forthe aaid tablets capsnier; or gramdes tureof+10’ 

Liqtrid~parationsfororal * - - tra tiop may take 
followed by hydroWais in situ at a tempera 

the form of, for example, &lution!% synqk or suspen- 
~+30°Caadcrystaflisationbyadditionofsodi~ 
Z-ethylheJumoa 

sions;ortheymaybep~~as,adryproductei~r 40 vent 
teinacetrnleormethytaoetateassol- 

for cqnstitutima with watq or other suit+e vehicle 
before use for admkak& ‘on as a liquid, or for direct 

iheprepatationoftheG3enIate4sisiJlustnrtedfnthe 
ZiEitL’C _ _ 

admanustration ‘knd then washed down with water or 
following Prepar&ons Ah temperat== 

other suitable hqttid. Such liquid preparationa may be PREPARATION 1 
prepared by conventional means with p hamlaceuticaIly 45 CefurotieSodium 
acceptabk add$iyes inch as suspendii agents e.g. sor- 
bit01 syrup. methyl celhtlok or hydrogenated edrble chlorosulphonyl kocyanate(226ml)wasaddedtoa 
fats and oils su@k as hydrogenated castor o@ enmlsify- 80Mio11 of triethylamine (10 ml) in o.ae@yl acetaZe (3-S 
ing or thickenhtg a&ts e.g. lecithin, aiuminium stat- l}. The restthing clear solution was Cook4i to -15’ snd 
ratar or 8cada; w&awa wes es hod oc sci a suspedon of<7~(~2~~- 
fmctionated coconut oi& oily esters or ethyl akzohoh 2-yr)-~methoxyimiooac&a0d0)Ceph-3~~~- 
and preserv&ves e-g. methyl or butyl p-hydroxwo- iic acid (763 g) in metbyl k&ate (2.3 I), pre-cookd to 
atac or sorbic acid; apd &&able ilayouring and sweeten- -15’. was added over 10 minutes. T+e xwicl@ nokid 
ing agents. was rinsed in with methyi 8LWate pml).me- 

me cefuFo* a&l of t& ~v~t&~ -y &Q t.e 5s was stirred at - 5’ for 30 UlillUt~ a Clear SOhtiOtI being 
formuhited in rectal compoAona sach as a~~poaitories obtained after 10 minutes Water (1-2 r) at 18’ waa added 
or retention eneotas cg. cbpltsinipg conventimud -sup- lXtpidlytOthrretIcticin~thetUltpWtt~rising 
positmy bases such as cocoa butter or other glyceodes qmckly to 10’ aUd then alowly to 17’. The mixture 

The compositiy& may wntain between 0.149% of stirred for 60 minutes at 15” to give a thi* white E 
the aceye w wnv&dy from 30-9046 for 60 pehsion. Methyl acetate (3.6 1) w+ added follow& by a 
tablets and czqxarlea and 3-5096 for liquid medicakns steady addition of a aol~n of aodinm hydrdd?: (288 
Compositions in’dorage unit form conveni.ently contain g) ha water (5.2 l& This gave a clear two-Phase nnx!xne 
50-500 mg of the active ingnrdieut. Doses employed for at26’withapHof235.~layerswereseparatedaDd 
hma+ntreatmeat dill typicaliy be in the range lOa-3OOO the upper, organic layer *aa wa+d +h a solxUi0n Of 
mg per by. e.g. lwto 1500 mg Per day for adults atxF 65 sodkin ChhXide <6OO g) m Water (2 I)- ‘Ihe tW0 aqU00uS 
250 to l,aoo IRg per day for ChiIdten, although the pre- layers were washed seqebdiy with methyl aoetatc (2 
cise dose wiJl depend on, inter &a, the frequency of 1)s -l-he organic layers wire ‘bnlLsd. yitirnd with Norit 
admmistcation. SX Plus charcoal (76 g] for 30 m&aes and fikered 
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8 
through a bed of Hytlo SUpcrCel. the bed being washed grpm. tnhred s& mujol). v,, 348O-3210 
with methyl acetate (I-5 1). The fdtrate and wash were 
combined and stirred at 20” whikt a solution of sodium 

(NH,NHz complex), 1782 (&lactam). I760 (acetate). 

2-ethylhcxanoate 038 g) in a mixture of methyl. acetate 
1720 (d-ester group), 1720 and 1594 (carbamate), and 

(2 1) and water (40 ml) was added over 2O minute to s 
1676 and 1534 an-1 (7-amida~ [aJ~(dioran)+3s*; E, 

give a white suspekon with a pIi of 5.5. The suspen- 
cm’% (MeoH) 398. X-my powder analysis in a 0.3 t.mn 

sion was stirred for 10 minutes and filtered. and the cake diameter ~~~pilkt~ by the Debye Sch-r method in a 

was washed with methyl acetate (5x 1 1). sucked dry. 114.6 mm diamekr cauura by wrposun for 3 lus. to 

and dried at 30’ in vacua for 24 hours to give cefitrox- Cd& rdiation gave a pkin halo (abwswfz of cry& 
ime sodium (851.9 g); [a]&0 +60’, (~0.5;; 0.1M pX d-5 10 ~nfi~n&S the amorPh0~ na- of the ProduCt)- 
buffa); k.uax (J&O) 273 nm (‘El -1% 387); impdtica 
by HPLC 20%- 

EXAMPLE2 

PREPARAT’ION 2 
AmixtureofRandSisomers of cefulvxime axetil 

(2O.2Sg)W#If3dkf30lvCFdiLlacctone (200 ml) at ambient 
tBystdheCef;aroximeM 

Q+1-- 

I5 tepperatule. The sohnioll was clarifted through sin- 
yethyIbromide (125 g) was added to a teredglasgaudpumpedthroughatwofluidatomize. 

stirred mixture of sodium cefuroxime (20 g) in dimethyl jet, using nitrogen under 1 kg/cm2 as the atoadsing 
ac&amide(11Oml)atO’CThemkturewasstirredat fhGd.intothegiassdryingchambcrofaMiniSprayHO 
+- 1’ for 90 minutes and potassium cnrbonnte (0.5 8) was spray drying agQ7aratus using at’ approximately 5050 
add~Stirringwascontinrsedforafrrrther2hoursat 20 mixtureofair~&rogenasthedrying~Thegss 
l--3’ when the reaction mixture was added to a rapidly 
stirred mixture of ethyl acetate (200 ml) and aqueous 

inlet ad outlet temm were 73’ and 55’ esj?ec- 

3% sodium bicarbona te (20 ml) to destroy any excess 
tively. The recovery was 14-l g (7025%) of amorphous 

&acetoxyethylbromide. After 1 hour the organic layer 
material umtaiuing 1.1% m/m acetbne (GLC). Impuri- 

(1.5% Azisomer by HPLC) was separated, washed with 25 
ties *by HPLC) 1.7% m/m including 02% m/m ceph-2- 

N hydrochloric acid (100 ml) and aqueous 2O% sodii 
em compound. Isomer ratio 1.03:1. u- (Nujol) similar 

chioxide containing 2% sodium bicarbonate (30 ml). All to that shown in FIG- I. [ab (dioxan)+ 35.; El -1% 

three aqueou8 phases were sequentially washed with (MeOH) 386. 

ethyl acetate (100 ml)- The combined organic w 
werestirrcdfor30minuteswithcharcoal(NOritSX30 

EXAMPLE 3 

Plus; 2 g), filtered through a kieselguhr bed which was A 15% acxtone sohuion of cefixroxhne axetil <ca lrl _ 
washed with ethyl acetate (2x25 ml)- The combined rmxtureofRanciSisomets)wasputthroughaclosed 
filtrate and washes were evaporated in vacuoto Isog cycle spray dryer-using nitrogtm as the recycling gas 
and stirred at ambient temperature for 1 hour tmti, the and a rotating wheel atomiser running at 24,000 rpm. 
uystallisation was well establisl@- Di-iipropyI ether 35 The gas inlet and outlet tempet+ures were 105’ and 70’ 
@SO ml) was added over 45 Iminutes to compkte the areapectivdy. The recyczing gas was cooled to remove 
cxymabation and stirring was continued for an addi- 
tiond 1 hour- The product was collected by filtration, 

most of the evaporated acet~ Recov+ of amor- 

washed with 2tl diisopropyl etherktbyl acetate (Ix) 
phous produd was 90% with an acetone contealt of 

ml) aud dried for a weekend in vacua at 5O’ to give 40 
1.0% nr/m (GLC), water 0.7% m/m (Karl Fi), 

fxyscalhe cefiuroxitue axetil (X9.3 g)- 
HPLC impuiity level 1.3% six/m. Infkareci <Nujd) mr 

Soivent Fntent <GLC) 02% m/m. Impurities by 
plates) and nmrspectra@MSO-d~) are shown iu FICX 

HPLC 1.8% Isomer ratio (HPL.C) 1.09:l [a]r, (1% in 
1 and 2 rrylcctively. [ajo (dioxan)+38‘; Et &% 

dioxan)+37’; Et -‘% (278 mm. MeOK) 389. (MeOX) 398. 

The individual R and S isoqzrs of cefbroxime l- 45 Further JZxampLcs 4 to 17 iUustzating the p-t-ion 

acetoxyethyl q are d&noted for con&nience by the of amorphous cefmoxime axetit are given in the fdlow- 

kttersA&B,&eselettersbeingusedtodenotetbe ing Table. The process of these exampks was similar to 

respective komers @@I British vatent No. !571fX3. The t&atofExampleZlXeNo~infiaredspectrumofesch 
identities of &onyzrs A ahd B have not’beeu assigned. of the products wassim&utothatshowninFIG-1. 
The ‘isomer ratio8 given in the following Examples tie 50 
expressed as AIB. Temperature are given in ‘C. The 
values give,u for El On *% and [c&are not corrected for Inkt outks 

8ohmit contalt. *mP ‘Icmp 
EXNO. solvmt T ‘C 

EXAMPLE 1 55 4. AatooJwrB 62 55 

A 10% m/v acetone solution of a mixture ofRandS 
5. IndurtrtrmdhylarrQ l3a 70 

isomers of cefuroxime, axetil was put through a Niro 
* 

6 Ao&ollitrik 72 63 
Mobile Minor Spray Drier, supplied by Nii Cope&a- 7. Tetnhydmfurxa 75 6s 
gen, Denmark, using air RS the drying gas and a rotary 8. Methy’acUaIe 63 5s 
atomizer running at about 35,ooO rpm. The gas inlet and 60 9. chiorafonn ~wrtar sol] 64 58 

outlet temperature8 were 124’ and 70’ respectively. A Ia. AcetxDdwalcr 7a sa 

recovery of 75% m/m of spray dried product was ob- 
11. E.&ylUCt8tCAVI#tCT 72 64 

tained.Themi croscopic appearance was typical for a 
u. MUthytacrpvJwam 64 57 
13. hfahurd/antcr 47-m 5s-s9 

spray dried product (hollow spheres). Assay by HPLC 14. lit+Iu&- 63 54 
was 97% m/m and impurities by WPLC 20% m/m, 45 15. EthMOV- 83 65 
both calculated to dry from a measure d solvent comcnt 16. Acadnclmdhykocfate 63 54 

of 0.15% m/m (GLC). and a water content of 0.8% 17. Acerone ei-90 7s 

m/m (Kkl Fischer). The isomer ratio was 1.04:1 
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After the addition the suspension was stirred for a fur- 
ther 15 minuter, filtered. washed with di-isopropyl 

Pmducl 
X- Imporilk 

Cc!%) 
El% ether (1M) ml) and dried overnight in vacua at 50’ to 

Es No. Raliw (%m/zm) 00 <MS give 5.5 g of amorphous cefuroxime axetiL hiimpic 
4. I.os:I 1.8 +35- 390 5 e4umhatioxt suggested < 1% crystalline material. [a]~ 
5. 11M:I 1.9 +34- 3% (1% dioxan)+36’. El c&b 387 (MeoH). Solvent con- 
& 1.00-I 1.6 +35- 389 
7. 11#:1 20 +U’ 

tent (GLC)? 196, 
3B4 

a. 0.94:I 1.3 +35- 387 EXAMPLE 22 
9. l.Oz:L 1.5 

10. 1M:l I.2 10 
11. lat.:1 

CoMwaterwasfedatarateof7~0~--1~toaJ 
1.4 

u. 0.98:x 1.2 
1plasticbcakcrfittcdwithnhorizontalapetturcjust 

13. 1.04:l 1.9 below ils top edge The water W additionany agitated 
14. l-03:1 1.4 by means of a paddle stirrer (600 r.p.m.) while a stream 
IS. 1.02:1 i.6 
16. la23 1.6 

of nitrogen wsss bubbled ia at 12 I I&I-*. A solution of 

17. 
1s am 

purr6 0.9 i-9’ 387 oftheRanciSisomers of afuroximc ax&ii 
(200 g) dkolved in a warm (453 mixture 
(t5cmnl~aadwacr(44ml~wasthcnadded~~ 

BXAMPLE 18 ofap&stalticpumpataconstmu rae over I3 mimltis 

A soiution of purified CrystalIine 
into the vortex of the water. The pnxzipitnted amor- 

acctoxyethyl ester (isomer A) Cn ~9 in 
cefkoxime ‘- ZJ phous cefkoxime axetil was cnrried through the h&-i- 

i#cewme (1.8 
lit~)at45’wasspraydriedasia~p~2throngha 

mntal tqxdue asa froth and collected. The amorphous 

two fluid atomizer nozzle with a nitrogen atomiz& 
cefiuoxime sxetil prodact wa8 harvested immediitely 
anddriedto 

presswe of 0.5 kgkm2- The gas inlet temperature Was 
constantweight in vacua at 55’ to yield 170 

SS-W and the outlet tempera- ca 75’. The product 25 
g. Solvent content (GLC)<O.Ol m/m. Impurities by 

(39 g) had an acetone cOntent of 0.15% m/m and hnpu- HPLC were 1.8%. The isomer ratio was 1.1&l. Ear]0 
(1% dioxarA)+#Y: El &%’ (MeoH) 395. x-ray crystal- rides by HPLC of 2.8% m/m. The infrared spectrum 

.(Nujoi) md the amorphous aaturc of the prod- lography revealed the product was aubatantially amor- 

UCL x-ray pow& audjrsls showed a few fsiut lii phouswithasmallumterttofcqst&inemateriaL 

which may suggest the preses~ce of a few crystals. [KID 30 
(dioxan)+44- El cm’% IMeoH) 386 

lixAMPLE 23 

A ca I:1 mixtm-eoftheRandSismnersofcefurodme 
EXAMPLE 19 axetil (loo g) was dissolved t?y StiniDg ia acetone (1 1) 

AmixtureoftheRandSisomersofcefuroximeaxetil andwsmingto40°.TherUersofadricrwereheated 

(10 gj.was dissolved in hot me (70 ml) & evapo- 35 t0 75’* Steam two * P ressmre)wasputontheje&et 

ratedillvacuotoafivtli.ThiswashrokallpJmddried and737mmvacuu~appliedtotheapparatne:Usinga 

ovelllight in vacua at 40’ to give 9.8 g of c&lroxime roller speed of z-75 rpm the prqparcd solMion of ccfu- 
axedI which was shown ,by lR (Nujol) (which was rozdmcaxetilwassuckedinatarateofca200ml/min- 

similar to that in FIG. 1) and mic~~~~~~pic examinaticm TkpdUOtWSkiif+dfbtltbetOll~and- 
to be smorphoos. The acetane contcnt <GLC) was 4. ia 94% m/m recovery. Impmities by RPLC were l-t% 
ZP%. Impurici~ by HPLC were 3.4% m/m and the m/m. Solvent (GLsC) cuntcnt was 1.6% m/m. X-ray . 
isomer ,&-ado was 1.14:L cqstallography and i&a-+ (Nujol) indicated that the 

Following the above procedure. pure amorphous material was amomhous. The Nujol i&a-red spectrum 
cefuroxime axetil was also obtained using IMS. metha- wassimitartothatsbowninFIG.L 
not and’ ethyl acetate as sohrcnts. 45 EL?cAm?L& 24 

EXAMPLE20 A sohuion of aca 1:l mixfnrroftheRandSisomcrs 
Acal:lmixtureofthrRandS isomersof CXEilroxilne of cefuroxime axetil(10 g) $n dioxan (IODml) wastteeze 

axesi! (5 g) was dissoltied in boiling ethylacetate (200 dried to give the product (10.7 g) which co&akd 

ml)-d concentrated at qLlal~ prrssurc Q7()d. 50 dioxan55%m/maftetbeing4omeshsievedaudoven 
The solution ures k-t hot tmd added dropwise ovm 27 driedin vacno at 50’ for 20 born-s. The ix&a-red (Nujol) 
alinates to rapidly &T&d petroleam ether (bp. 60’-80.; spectrumwassimilactotbatshowninFiG~LTbe 
540 ml) maintained b&low 3’. After the addition the infh-red (Nujolj 8pecmm and microscopic examina- 
suqenkmwasstirredforafmther10mitmtes,filter+ tion coded the zmlcy-phous nature of the pmduot 
displacanent wasbed with petroleum ether (bp. 55 [ab<l% in dioran)+37’; EI cm’% (MeGW 388. 
40*-80’) and dried ovcrnight in v8cuoat50”t0give45 
g of amorphous &+oximc axctil. Solvent content EXAMPLE 25 

(GLC) 025% m/m; [cc~~(l%~in dioxan)+39’; El -1% A slurry of sodium cefuroxime (20 g) in dimethylacet- 
(MeOH) 388. Micrascbpic e - ation confirmed the Rmide (loo ml) WrK cooled to 14’ and (RS) kcetox- 
amorphous nature of the product- 60 yethyl bromide (IO ml) wafi added- The mixture 

EXAMPLE 21 
stirred at 14’ for 45 minutes before anhydrous po-= 
carbohatfz (0.5 g) was added. After sthing for a further 

Acal:LmixtureoftheRandSisomersofCefkrox- 4s Klbstes ethyl acetate(‘.ZOOml)aud3%sodiumbicar- 
~imewsil(6g)wasdissolved~boilingdichlorometh- bonate solation (200 ml) were added. The mixnIre was 

sue (240 XIII). alloied to cool and ffltered. The filtrate 65 stirred at ambknt temperatm~ for Ihouraudthetwo 
was distilled to a volume of 55 ml at atmospheric pres phases were allowed to separate. -J3leaqueous layer - 
sure and added dropwise. over ‘42 minute. to rapicuy w&ted withethyl aceate (100 ml) and the two organic 
stirred di-isopropyl ether (195 ml cooled Wow 3‘ C. layers were then washed sequentially with M hm 



caloric acid (100 ml) and 20% sodium chloride solution 
(30 ml). The combined orgaidc layers were stirred with 
charcoaI (2 g) for .30 minutes before f&ration. The fil- 
trate was concentrated in vacua to 176 mk W8k~ (1.9 
ml) - added to the conceotrate which was run into 5 
stirred 60n-80. petrol (1.76 I) over 15 minutes. The 
precipitated product was filtered off and washed with a 
mixture of petrol (105 ml) and ethyl acetnte (I2 ml) 
followed by petrol (118 mi). Drying at 40’ in vacua 
gave cefuroxime axetil 17.9 g: Solvents (GLC), ethy- 10 
lacetate 1.6%. petrol 1.5%: imptrrities by HPLC 4.1% 
m/ox, isomer ratio LO&l; Et -1% <Meow) 364. The 
infra-red spectrum in Nujol was typical of the amor- 
phous maw 

EXAMPLE 26 15 

Acetone (2ooO ml), water (324 ml) and IMS (36 ml] 
were tided to a stirred flask followed by a ca 1:I mix- 
tureoftheRaudSisomers of cefuroxime axetil(600 g). 
Tbecontentsoftheflaskwc+h~to42’andstirred 20 
untilthesohddiilvedImmediatclyp6or~usethe 
solution was cooled to 20’. 

Water (2000 ml) was added to the precipitation vessel 
ad stirred at 800 rpm. Ntiogea was fed into the soht- 
tion at the ceutrc of the vortex caused by the impeller at 25 
10 1 miu-I. 

Water (850 ml/min) and the ceftrtoxime ax&if solu- 
tioa (115 ml/min) was added simuhaueously into the 
turbulent zone in the precipitator. The overtlow fram 
the precipitator was dimcted onto a 125 micron mesh M 
screen where the precipitated mutt., in the form of au 

. aerated slurry, was retained and the cl&r liquors passed 
through, to be discarded. 

The precipitated product collected on the screen was 
traosfcrred to a fiiter fmed with a 6her paper for fcpther 35 
dewateriog The dewatenzd product wasdried in vacua 
at 45’ until the moisture conteut was reduced to less 
thao 1% t0yield410g0fc&xoxhXaxetil. 

The infm-red <Iyujol) spectrum cooflnacd the sub- 
stantially amorphous nature of the product 40 
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sendives if necew, using aqueous or organic sol- 
vent methods. 

As an alternative to the prehminary slugging stage. 
the blend may be densiCed by roller compaction or the 
blend may be compressed directly into tablets 

Method ofPrepamtion .- 

The active iagredient was demifiai by roher eom- 

sueen-Thenmaipingiagrcdieats 
werepassedthrougha6Omarh screentogetherwitha 
sadi quantity of the active &redient and then blended 
with the rest of the active ingredieut. 

The blend was then filled into sixe 0 hard gelatin 
cap!Aestoatarget~wdghtof339mg. 

Method of PrepamGou 

The sodium lauryl sulphate, hydroxypropyhuethyl- 
cellulose and ffnvour irvere tritur+d with the active 
ingredient. This blend was then further blended with 
castor sugar. adding the latter in two stages. The cor- 
rectweightcantheubefillediatoasuitablecontainer 
e.g. sachet of suitable laminated fw and settled by heat 
Before use the powder is cou&uted by adding about 15 
allwatersho~yhefore * - -. tion 

Method of Preparation 

The polyethylene glycol, sodium lauryl sulphate, 
sodium starch glycolate and silicon dioxide were passed 
through a 60 Lesh screen and blended with a sxnaU 6a 
quantity of the active ingredient This was then blended 
with the starch and the rest of the iugruhents and tablet 
slugs prepared by direct compresioa. The shags were 
broken down through a 20 mesh sieve and the resulting 
granules compressed using norm& cxxxxve puacha to 65 
a tablet ieight OE 500 mg. 

The tablet may then be fiim coated with cellulose 
derivatives with plasticisers, colouring agents and pre- 

Method of Preparation 

some of the Lxxomlt ois W+Wated, thfsl the 1e 
bntylhydrow ahummum stearates, hydroge- 
nated castor oil. icing sugar and sodium &oxide were 
added to the oil with mix&g. 

The mixtarc wets cooled and the cefuroxime uxetil 
and flavour added. The remainder oftbe required coco- 
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nut oil was them added and the preparation WBC miaed 
and reiined. 

we cAaimr 
1.82efuroxhne axetil in amorphous form csentiaUy 

free fi-om crystaliii materb& and having a purity of at 5 
least 95% &de fixm~ residual soEvents 

2. The ptinct of claim 1 which amtaius less than 
3% m/m of iraparitks. 

3.Thepmductofctairn1intheformofamixtureof ,. 
RagdSisomers. 

4. The product of claim 3 wherein the moie ratio of R 
t0sisomexsi6from3z2to1-1. 

!!i.Theproductof&im3whcreiuthemoleratioofR 
to s isonlera is aom 0.99 to 1.1:1. 15 

6.Tfuzpruductofclaim lintheforntofhollowmi- 
crosph- 

7.Amethodofa~mbaUiagbadcrialintictiansofthe 
hnman or aninuq txniy which comph zidmils- 
to~esddkdywallyorrectanyeneffectivesmo\mt~ 
of a highly pure substantially amorphous form of C&I- 
roxime axetil as claimed in chtim 1. 

. 

25 

30 

35 

8. An antii-phannaceufical cQlnpc6ilion con- 
taining an antihactcndly effective amount of cefurox- 
ime axetil according to ctaim 1 in admixture with one or 
more pharmaceutical asniers or excipicnis. 

9. The anti- phannaccuticaI composition of 
chim 8 wherein the cefuroxime axetii is prtfent in the 
form of a mixture of R and S isomers 

IO. Th anti- phmmaceutical composition of 
claim8whaeiothemoAeratioofRtoSieomcrsisfrom 
3:2 to 2~3. 

II. The antiid pbamlaceutical composition of 
claim8whereinthemoleratioofRtoSisomets isfiwm 
091 to l.l:l. 

12. The antii pharmacaaical composition of 
claim8whekntbecekoxkeaxetilisin~efonnof 
hollow miuKsphW* 

l3. The anaaeteal &.byfwuM composAtion of 
chhn 8 adapted for oral admm&ratioa. 

14. The antibactuid pa composition of 
c~13btdosrgeImaformarnhinmgfrom5otcr5oO 
mgofccfiuoximeaxetiL 

l . l l t 

45 

50 
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APPEARANCES ARE HERESY FILED BY THE UNDERSIGbiED AS AmCRNEY(S) FOR: 
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Ste~henB.Judlowe 

IW 

Hopgood,Calimafde,Kdlil &Judlowe 
rfll33 ADDRESS 

60 E, 421-d St. 
Xl-f/STATE/ZIP 

New YQrk, NY 10165 
ELEPHONE NUMEIER 

(212) 551-5000 
3ENTIFCATION NUMBER (SEE NEM 4 ON RF3’ERSQ 

NA 
,4fM3EROFTRlALEWt? YEs q No cl 
TWLATTDRNEY? YES 

4 No q 

amesF. Smith 
FIRM ” 

Clausen Miller PC 
STREEl ADDRESS 

10 S. LaSalle St. 
CffY/STATEfZIP 

Chicago, IL 60603 
TELEPHONE NUMBER 

(3121 R5Glnln 
IIJ~KTIFI~TIO~~ NUMBER (SEE ITEM 4 ON RNERSE) 

6202259 
MEMBER OF l-nl.N BAIT MS 

Q 

1lwL ATTOlItJ1 Y) YLS 
5 

~SlGtaTf’o AS I rmi courrsr I? YfS 
bd 

No cl 

“o 0 

No 0 

Ahw - 
.lleat-l s. Rauchwaer 

IRM 
Clausen Miller FC 

TFWTADDRESS 
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